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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve reliability for 
write protection in a non-selective NAND train by 
applying a voltage which is sufficiently capable of ON 
state even in a normally OFF state and selective 
automatic boost of the channel potential on the control 
gate of each of the selected memory cells, the 
neighboring memories, and the memory cells sharing a 
control gate. 

SOLUTION: The control gates of memory cells selected 
ones with a circular mark, the neighboring one and the 
other ones are impressed with 20V, 4.5V and 11V. With 
this voltage control, the selected transistor SG 1 is 
made OFF by 3.3V supplied from a non-selective bit line 
BL2 to generate automatic boost. Accordingly the 
potential of the control gate of the memory cell 
impressed with 4.5V becomes lower than the channel 
potential and made OFF to provide a write operation. 
The potentials of the channel regions 2, 1 and 3 of the 
memory cells are raised to 10V, 7V in response to the 
rise of the voltage from 0V to 20V, and from 0V to 11V, diminishing the potential difference. 
Therefore, stress applied to memory cells are mitigated, improving reliability. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than 



BLI <g*3 



331 V»^t«EVtc^V4mWW'>B^iB3£^SL 



ELZ C3ig=JL3 
33V 



LJ L_l -J l_l 



* h / MV) OFF; . OFF :~*Vi \ 
I l**IOVi 



http://www1 9.ipdl jpo.go.jp/PA1 /result/detail/main/wAAAIma4iVDA41 0302488P1 .... 2004/04/1 9 



Searching PAJ 

» 



2/2 ^— v 



the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAAIma4iVDA41 0302488P1 .... 2004/04/1 9 



(19) B*H4$ftt? (JP) 



02) ^ m & I* & $g (A) 



^ffi^lO -302488 



(51)IntCL 6 
G 1 1 C 16/02 
16/04 

H0 1L 27/115 
21/8247 
29/788 



F I 

G 1 1 C 17/00 

H0 1L 27/10 
29/78 



6 1 1 F 

6 2 2E 

4 3 4 

3 7 1 



a^if* *8t# S*«CD»20 OL C£ 21 K) S**HtOR< 





»SPF10-48365 


(71)ttiKA 


000003078 










(22)diBSH 


¥f£KMF(1998)2 £27B 












&m 


(31)«5fe|fcfc®#^ 


tMPF9-44007 




««;iijr;ii«tii^k/msi^bii#«i » 


(32)«5fcB 


¥9 (1997)2^270 






(33)«5fc*£SB 


B* (J P) 




im mm 






















(74)f$«A 




(54) KSW©=fiiS:] 









iui/ [Igift] 

E PROMI:*5t>T, #ii!RN ANDS^U-fc^JT 

fc{£t^?Nj£®/££fflV>XrN AN DUE E PROMWt- 
* 0 « fa ± 6 pjfig irr -5 d t . 

ONT-58K© + W«m*B«»lT*ri:C«fc0. iSt 




(2) 



ttimW- 1 0-302488 



1 

H#flFW#©S5H] 

^•s-i;::' ■ •; .: r : :-~r* 

■t;HC»*a**ff MBllRSftltNAND 
s * -female 14 tfs/ hj»^6<£«iI^Slfia$n-5— 
?j . C ©aJRS tlfc NANDSl^^'J -tr ;i^J <>: ©fUjTffl 

iri4. b*-v h^^t>iS«ffi^'Enfin$n-S)<h^ic. •?-©?- 

wiBstRsnfc^^'j-fejKDKSiiy- i-^st-. a&Ea 
$ nfc n a n d m * ^ u -t)i>mzt$ it £ -v 

Wisa*?$ nfc /^u -fe;ncBi»-r ^ ^ u -tju© o 
y — v u o f f ottig(;:&-5i§£a)i£* ; & u -fc;n&o n 

Sr^wbfc^^u-tjuciiits^-v^^sffioa^atie 
e #j± * pj m. t -r -s m 2 © mm mi £ n •& ^ t £ *# a 

;i/tA^<DatRN A N DI / t 'J -tr JP^JrtCO ;* ^ >J -fe^© 

n*:ts»«ttsB*« i icEfco^lwett^sMt: 
e«ss. 

©*/E©BlflMi. ^ 1 (Dni£>?& 3 ffliE>S 2 ©m/I 

> o T»5ct4»iitai*a 2 KE*«TJ«stt 

[I§#3i4] ME9S2 ©fiJEIi. ttEa&Sftfc** 

^©/^'j-tji/wswy- hm<i(cErijjp$n-g.^<i:Sr 
[ii*«5] wtBatRsnfc^^ u-t:;n;: surra* 
fsmv- hsuic, imiaasianfc^^'j-fe^tsRiM 
© * u «ii \z *> it * *)i>n& wan? w @ e# 
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JEi5j;tfai4©mJE©ll8fM4. Sgl ©mH>S?§3©^i/E 
>SS 2 C0mjl>fg4 COmUS 0 T**> Z. t*»«fr5 

[ Sr*JR 7 ] huso & ■■ -.mn: . • ~ - -sk f • ■<* i ■-. 
ff*5 £ fc^4<Dm«E»p»i4. io^ns.>m 3 (dme. 

$ nfc n a n d m x ^ u -t ;i/^j©aiR ^ nfc ^ ^ u -t ;p 

56tt*#«tEtS^S. 
[If^9] WE* 2 ©«EE»4. ^MUEEiPIUmJI 

#E«&«. 

[»*«10] (WESB-©a«iy- h h5>^0 

sfrE«-»jwy— hms©m^t4. wJE«ag«ji«fco<s^ 
20 mi ©mil. m2(Dmi±. ^3«tEfc<ty:i4«iE 

[■*«11] <WESB-oa«y- hh7>vX^C 

MEftftmy- hm*s©®<ite. m i ©«BWT?«iE*» 

2©«ffii:BSI^-©m/EtC^T-±#$n. tomz^rti 
■rnaUKffimEEtbTMEiO^KOWffi. I2©1 
ffi. H3©«/Ei5j;^m4m»E{-iS^$n-5C<k^!t#SS 
30 frs»*JB5lCE«a)^»fBtt**«:E*8«. 
[ii*^12] «JE*-oaiRy- h h7>. 

y- h*/n4«ai«ffitw^$n. 

«£E«fc0te^«ffil-$n. m2©WF B lT-B#WtC^Em 
3©SEE<»:B§ig-©mBElCST'±#Sn. *r<Dmzttl 

»£. fg3©mffi:fc<J;tfm4mffif;:t££2tt-5C££#® 
5 »;E«0^»«tt^*flcE*««. 

[i§*«i3] WEm-©a«?y- h h^>vx^© 

40 y- h^ffilJ. m 1 ©Wra*3«k^m 2 ©J8F.U©Fi!H4«i!i 

«««JE«t0«v»«fiCKSn. ttEJB2©JWMt?-tn-€ r 
n*»ia!««EE4:LTl»E©SB10«ffi. I2©1E. 
IB3 0«JE4J«t^SB4«ffiirW!)£an*Ci:Sr»«fr 
-2> If 5 i;E««)T»58tt**#E*«B. 

[ss*^i4] *jEse-©a«y- hh7>yx^© 
y- m i ©WRawF^timagiiEEcfc o t>w<r»« 

50 ffit^tl. j&2©»m*«fctfS3©HfflTttlffiE*«« 
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mzsn. 

-a c t -tsif*^ 5 iz$m<D*wmi±*m#m 

[i§*^i5] mlfBjllR^nfc;*^ U-fe^iWfBSS- 
K.LMfl— (DMRf- h h7>y^^ffl^Wl:BliL 

omfetfwmznz z. t-rzmxm 5 i-tBfcw 

^&?t£!cra ^t'JtJPt, mffBig&tf) ^ ^ 'J -feJKT) t* 

A N D W. * * U -fe^J £ ft fit U fc^FJffgtt ¥*$#fBtf.g 

iliR £ nfc NANDS^^U -fe Jl^JWiiil? £ *afc ^ ^E U 
•feJH::»€j£#-£fT5 ICI&L. ftiJfBgtR^nfcN AND 
S ;* ^E U "fe JU^TJ43 <fc UMil N A N D %> * ^ 'J -fe )Vm <t <D 

mx-mmumy- hn&z&m-t&imviN andi^ 

£ nfc ^ 'j -tr <fc tfSiR $ titz * ^ u -fe ;u t fits©] 

<D* u -fe jkd^-v *;i^*g£THSWic f h^mii 
#iiAbn, fiOHMte^atRNANDi^^'j-feji^jro 

ffi mmtR £ nfc n a n di * ^ u -tr ju^ijtc*5 j-t & ©j^y* 

ic =fc o t mifE^iiw n a n d m * ^ u -fe ;u?y ic a » s j- 

BfitB^ ^ m mft l mmmtR z ntz * ^ 

U -feJHdRtt Lfc U -fe-lKDifiW'T-'- r-m<S*ft <b<7) 
P^O^fi^^fiJfflLT, HafB^StRNANDS^^E'J-fe 

& * *r u -fe^^'o f f vtmz z n. 

iffifB^U-feJU^OF FttltlCfroTt&tC. SflffijStR^ 

n a n d m * t u -tr -iu^icd * ^ u -t;KD^ * 

cii*^i7] \M.m\zmwtzntzW.n.mzW2W^-5] 
mum^<D^t')±)it, s^fBiamrox^'j-ir^cDt*^ 

A N D M * ^E U -tr )Vm & ft ft U tz TtW fBtt ^#^ib#.^ 
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ntlfB N A N D M * t 'J -fe )Um IC *3 tt -5 JiiR $ n^c ^ =E u 
-feJKTJ^-^rft'^^ff PPSIC. HtUBNANDSJ^^EU-b 

h h7>->*^^wr B i^^ ; EU-fe;K75^v 
J?^ ^E u -fe;uro©j^y- hmffill^ 3 omiztf*:* Biun 

io C£>«£Wit&IB?g2<Dmj£c7)41tt±:. mF?B^l43 

imxmi8] mmtRznrzt^v-tfrvfflwy- 
bmmzteMtDn&A^TLzn. ^iHR^fj-fe^©©] 
my- h*ffiic«iE<7)mtt^#^.e>n. t*-y h^iciiiE 

WI|)I*s^x.'E»n^^<i:^^®iT5.li*^ 1 7 (CfBSS 
ro^»%tt#^BB^.«M. 

[liJ}<^19] BSfBNANDSJ^^E'J-fe^^JitelPy 
- hmm&Pi^Zi&nNANVmt^O-iUlPUZ-D^ 
20 X, t'-y h^lCO Vrt^^ien. Kftiiro NANDf^t 
U •feJU^Jtc^t-tS^:^ ^E "J -feJU^rBs&cD^^tc $ n^> 
CtZ&Wtffzm&m 1 7 lcaB®«^fi%tt¥^fB 

[ifj)<^20] HtrfBNANDSl^^E'J-tr^^JH. 

n^C<h^#®<hT-5II*^l 7 \Z$m<D^t$5£tlL¥m 
frfBMSS. 

[0 0 0 1 ] 

y- , mmtmwy- t-mmttfmMztifzmm&m-t 
ztmm?* t^v-t^izm^tz. m«wtcs##x^i 
mt£TW%i±¥mmmi&mizML, <&\z. m&o)*^ 

<J-t)l<&W.mzmmistzNANDmE E PROM (elec 
trically erasable programmable ROM) lcBST-5o 
[0 0 0 2] 

[S£*<0&*fj] El (A) NAND1EEPROM 
<D — ^> CD ^E U -fe Jl^^iJ tfe # ffi L T SVT ¥1 El T * D . 
HI (B) «- ; e(?3^ffi(HlSS@-C*-5o @2li, 0 1 
40 (A) WII-II^lCtQoKfSH-rfe^o i3ll 01 

(A) (DHI-lIl^tCja^WfBiaTfe-g). 

[0 0 0 3] CCD^^E «J-fe;U^lli, P$i¥##»tillCJ§J 

•5» #/^E'J-fe;K*. V-XtekWU-f >m®V)rg\(D 
7-X*)Vmt$.±.\ZWimWkl 3, 155^LTSi$n 
it. S<Sf#^CT)fci*CD??^^r-h«®l 4 43cfcO*©Jffliy 
-Mil 65tLTl^. {SL. trFrotftBJII&^T 

ti. /^u-fe^^mtc-fe^tiif^c tt)$>-5. m^co«t 
oiz, t^v-tJimtmmy- fcg i ~cg stsmsp 
so ^n-sfassJ^^EU-fe^M i ~m 8 fim®mmmz5m 
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x^si, s 2*t»tte»nT^«. z-tizmtR. h7>y 

.:■ .55 1 ; .3 2 -omE '/— V- S G 1 ,vS G -> T . : . 

jBi«i6»BtT?*s. s&. H2«;:*sit* 1 4 9 t 1 69. 

*5«ktf 1 4 mi 1 6 iote. ^n-6n@il/&ni«T5 

iMzmawicssiBssnT, »#y-hSGi. sg2ic 

[0 0 0 4] H4tt±BBy ; E'J-fe;HC*lt*»56. »# 

[0 0 0 5] <^-5'W«*>7 : -^©^*«, Mv v 
iglBLii.fctfV-XS U W»y— hCG 

43,fctf»S?y-hSG*£8?0 VlCA'-f 7XL, SffiW 

(POi;H) 1 1 lC?^*mj£VEE («JAtf2 0V) * 

K«k9. t'CTWt'JtJl'Ol/tVilttOVKTift 

o;-7UON«ttl$, ;;tBt-? rij <t5£tt 
t?>. cnic^LT, ;-7UOFFit (i>/\>xi 
fls) £nfcttsg£er-* roj ititi.. 

[0 0 0 6] ifHOTctot'. «ONANDlEEPR 

2 0 v8flE«5Ki»«*«ffi ( vee) *HWrt--6#»a*» 

ofc. Z\<DtZtt>, t*fflNANDIEEPROMTil 

X* h»fl:BI©ilJS*4 0 o^->^ HP 

-AgSIC^tf < Lfcfc©) &ffl^*&«***D, Sit 

[0 0 0 7] MIC. KWESttifc*. 

*&« \z nm?wtn±<i>mmtfiit ? t u 3 m&*> r> 

[0 0 0 8] <?-5>(Dm2'>hZhii.£Zfm.?hlhL>T— 

-fe;Ko«wy-hirtt»#a*«ffiVpp («Atf2 0 
v) ^EPioL. #a«?-fe;Kottffly-nc«vpptov 
CDtWftVra (««JA«10V) Sfllfll-r*. Z.<Dtf.m 

t. x-* roj *»#atr-fc;u©ey h»BLictto 
[0009] iRsnfc^tut* (wwy- h=v PP 

= 2 0V. t'7hS=0V) Ttt. Hffliy-hfll 6 

tin 1 tomizmmztizMK. (v PP =2ov) 



6 

#*y-hMl 4 <!:# 9^fiffl(D#i$S (C 

si) t. ng 1 4 tswy- us 1 6 

fl*-Q$& (Cs2) <h©i± (Cs2/(Csl+Cs2)) (WT*7 

— ^ j J * i .yi-I ;rP jH] JR. " jj£ • f-9 

(Csl+Cs2)=0. 5 #»y-h««l 4 

«R5j 1 1 tomvn&mt 1 o vt&s, :©tt, s* 
jay- hm® 1 4 t^wffss 1 1 t©B©y- 

*;H8ft;K©*J»**l 0 nmtintfl OMV/cmt 
10 fcfl, Fowler-Nordheim«8fE (HTh>*JH»(tif 

U*;Ua>L*lHIttjEi&0. /-VJOFFOttffil: 

^otf-^ r 0 j attains. &*s. e^&srfe 

M'OUSlHlttO VK±iOVcc (09*.ri5V) J^TK: 

[0 0 10] r l j *R»Sh5»«{^ 

qEUir;U5U (NANDltJ^J) iCOHTtt, *4><B« 
bfy httfr&OWE (Vm= 1 0 V) rt« 
20 ^*;Uflfllcl?jta£tt£OT, fM»y— hftffi 1 6 IdiS 
mil (Vpp) rt*HJio3ftTfc, SSI lifH»y-hft 

(Vpp- Vm= 20-10V=10V) e Sfot, h> 

m) rz#>. h>*ju««tt«n?\ roj nmz 

[0011] ^-^(OK^fflUclRLTtt, »«Sn& 

30 f ux, atRsnfc-fejKDiHffliy- hctio v, ^nw 
>%©*a»i"fe;KZ)WWy- hiciivcc (=5V) ^ffijta 

r i j r o j ©Hn-c*^^icjsi; 

tlfz^-?rf r l j Sfctt r o J <DH*l-C&oTfc£:T 
ONtt»l:&5 B ^O^^. StRy-hSG l&cktfS 

G2S«<i, i«snfct;Kof-*^ r i j t> / 
rc««*<i«n*3&«, asjsnfc-fejKo^-^** roj t 

40 y-7UOFFft (x>/\>x{b) S*lT^tltf««»4 

roj ^fcti r i j ofpjnTfes^SrW^-rsct^ 
A>XftLTi^) 1r;P<h, LS^fiVth^O Vet 0 t> 

[0 0 12] W±i!!^fc@^mf5z:S^iA^^^^&Sb 
so fcS^T^LT, K. D. Suh et al. ^IEEE Journal of Soli 
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d-State Circuits, vol.30. No. 1 1 (1995) lc3B» Lfz& 
(self-boost ing) Jj&1fiX>Z>. C0g£#l£^ 

ti*. $m&N and m±)wi^<DWt&&Zhm±mffi& 

V) 7^6. OV-^Vcc (iM*.WE3. 3 V) CMTf ^ 

jg*, s*<d h7>vx^coiBm€:Tfrf, as want 

[0013] MIC ±IEK. D. Suh et al. ir<J:3eE#J£ 
#i£«:Mt;:BfcftLfc;&ffiil'T, T. S. Jung^te, SltRtfJ 
(cge#iI^-ti-TS#^^$:rTr>iitRMSH#m (loca 
1 self-boosting (LSB) ) #5£*%*bTlr>* (T. S. Jun 
get al.. 1SSCC Tech-Dig. . p32, 1996) . I^Sl: 
±ntf, *aiRNANDS-lr;i/^JIC*5(t^*€rii^*EE 
VpgmtCcfc^X M/7*fi«3t§:«i:*^, ^IC^ 

[0 0 14] L^L^^b, ±Ea&«ee#JE:Sr5£T 
*H-#ittflr*.t*. ISJSnfcNANDIt^JlCfe^ 

[0015] 

e p ROMic43uratRwes#ffi***iBfflr*Jc* 

#iiJRNANDS-t;i/^JT<Z)»€rji*»Jh©(B*i 
tt^^^^ch^iC, iltR^tl7 / cNANDS-tr;U^J(C43^ 

Xte, &&<D^)iiztt\sX7>yi±iz9g&tsz£&nl 

[0 0 16]*5?WOS-OIMI1 ftSfecfcOfcflEOiH 
5&«B£*ffll>T, NANDIEEPROMOf-**S 

tl il^-So 
[0 0 17] 

SnfcNANDffi^^'J-fe^JSr^tlbfc^Jf^tt^* 

ffE*««-e*^T, aiRsntNANDa^^ u-t;u 

EStRSnfcNANDS>c^iJ-fe;^JlCttt*u/ MBrt>S 
(£«J£a*8ian<S C^iiiRSnfcNANDS!;* 
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n, WEaiRsnzti^^u-fe^ottwy-h^ffiic. mi 
EasjsnfcNANDffl/^EU-t^jdiistt^^r 

±)is<Dmwy-bmm\z, y-7uoFFcottics^ 

^atRNANDffl^^EU-feJUWTtt, asustifc^^u 

[0 0 18] *3B9iO»©«j«ICJ:*^*5Be*«i*E 
ft^/^U-fcJUfc, WESSON U1z;u<0fc:*.y h&fflij 

SB— ©aiRy- h h^>:xX*<fcTl«]£SnfcNAND 

20 ot, atRsnfcNANDSi^^u-fe^joaiRanfc 

ANDS^tUtAJUfeitfltENANDa^t'JtA 

EaS?Stifc^^ : ij-t;ui5j:o:ajRSn&^ : EU'ir;Ut 
fittEfW»y- h««ft#*T3#»RNANDS!*^U 

MS^e^bn, flO«E#lRNANDS/t'Jt 

)V¥\<d^\ ^jimi&fr&mvtm \z a n, hues*? a n/t 
30 NANDsi^^E'j-fe )vm \z £>rtz>um y — h 11 c^mfe 

tt^ge#Esn, WE^-v*^««©ae#iE«ffiii: 

NANDS^^Uir^JJC^^SSERS^^U-fe^tflft 
EW»y- USSft* 1 4 / ^ U t;W«0 F F tt»l; 

an, ftfrE^^u-t^oFF^tc&^fc^tc, me 

[0 0 19] *58W©Ma*tt«)«J«*C«fc*^t»*ttM £ 

ANDS^^U-fe;UW**«Lfc^»«tt^»ffEt8« 
it'^ot, MENANDS^^EUirJU^JtC^tt^atf? 
50 anfc^^U-fe^^-r-^fHiSfT'SISRlC, MEN AN 
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c££#g*£-f 

[0 0 2 0 ] 

[0 0 2 1 ] *t\ **IBC!)3MSo»«**#WlclttW 

[ 0 0 2 2 ] #389itt:. K. D. Suh et al. CDg£#J£;£3; 
*3«fctfT. S. Jung et al. cOStRMSE#S (local self-b 
oosting)^£&&L£t)(£T&D, cn6tt*»MO 

[ 0 0 2 3 ] B6I1 K. D. Suh et al. CO §E#ESSi: 

[0024] B6 (a) ic^Ti^tc, awsnfctf^ 

h*BL 1 KttO VSrffltnU ^atRc^t*^ hUBL 2 
Id 14 3. 3V£EP*HT£o 07<D^-f^>^t ltd*^ 
T> KU^>fiycDStRh^>> ? X37a)iltRy-hSG 1 
* 0 V^e 3. 3Vl:#E$tth7>yX^?:ON$ 
ii, ^U-feJl^Jfttf* hlBL 1, BL2l:^gi 

V-XfiijCDStRy- hSG 2 Cite 0 
ftlU C(0afth^>v;**&OFF£l*T. ^^r'J-fe 

;u^j<h*iiy-x^csL t©iis^«oT^<. -tea 
fcMSftfct;i/«7?B-«i: o v t ft*. #S 

$Hz)\,mz.\t* fcfy hSBL 2^6 3. 3Vm^n 
[0 0 2 51 M, C<0«fc5ft»#&*»ft^::|ilLT, 

[0 0 2 6 ] 06 (A) Clot, aKsnfc-fe;^JTf 

asi8v) ^EPjtraT^o ccDa«^nfc-fe;K^«si 

(tt»A) 14, 0 6 (B) C^tct^i:, iawy-h« 
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**fT*>ft«. aiRsnfc-t;u?"ja)*a*?-ir;nc»uT 

tt, ttWy-hfllttl 6IIit«Pfl«ffi (Vpass, 

ov) ^En^p-r^o ±ai^<t'5ii*^yu>yit^o. 

6 -V&^tztb. 1 4 dr^Sfi 1 1 £ 

[0027] #a«<z)t:^ hiBL 2ii}g^^n 

BL2tCl4 3. 3V (liSfEVcc) StEP^T <5o 0 7 
CDBt^J t 1 K&^T, SG1^0V*^Vcc=3. 3V 
lwfttfT±#-f iSiR h7>^^ONU 

20 3 . 3 V 3 con AND^-tr;u^ijco 

itof-^^ r i j , i-6;-7UONT»nH K 
■fe;^J<D^Ta)-fe;KO-?-r-*;u«ffiVchtt. a«?y— h 
SG 1 <BL€r^ffiS:Vths<fcLTVch== Vcc- Vths£tt 
0, ^©SCStRy- h S G 1 A*0 F F TS, HI "6, V 
cc=3. 3V, Vths=l. 3Vi:tnB. IHSiR'tzJi' 
JUO^TODirJKO^^^^mffitt, Vch=3. 3-1. 
3 = 2Vt&§. :UT, 17 0)-tTi:^tJ;^ 
tc, ^^^;u«fi: (MAH 06 (A) CON 2, N2* 
(Dlfi) \t. t 2rt*£ t 3(^)01; 2 vjtM^n 

30 — 06 (A) *J;«BI7tC*LfcJ:3^a«y 

-hSG2BOi ; Fl/TU-6 ( S G 2 CD^/Ste 0 ) 
6, C<£>P#<£T\ lEMtRN AND M-tJWKD^ * *)l<m. 

ft) C5 UT^^*JI/«ffi**»jB« 

t 3^S t 4(Dratc/©Jffliy-hCD«/E 
14. S^iA^®/E (vpgm-l 8 V) Sfctt*Pp1«fi[ 

(vp=iov> st±#-ts. ccDch^, ^^^^a 

EElCcfcoT> !3 7C7DgTfT{C^L^N 2, N2' CD^[{i 

8V^<hy-hXh77^n§ (1216 (C) OttJg 
B) 0 CCDgE#/£^^:€-$ti, Vpgm= 1 8 VT'lift 

<, vpass=i ovCct-^T^^n^o Mft^s. m 

TLlZl Gl^^^UtMSattttLTNANDSt^ 
^JSrStfiELfct-r^i:. Vpgm= 1 8 V^BPftlSn^O 

ffliy- hirttikTVpass= i o v^Hijnsn^fc*. v 
pass= 1 0 V(7D^»(D*^ffieiW«w^:#l^^-e&^>o 
[0 0 2 8 ] ±fB0)gE#J£CDS*i|L 06 (C) Ottffi 
50 B\Z^Lfz£olZ. #MNANDSt;^JT«, ©Jta?) 



(7) 
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y- 1 6 tCttlte^S€rji*«/£Vpgm= 1 8 V 

t\ &m*f- hmm i 4 nv nsvx 

0. 6) tfeott), Mt»iy-hMl4t©|l|| 

• lit ; i - *+u - ti._i-.-i. tL/> ■_■ - -. •■- 

[0 0 2 9] #«lRNANDS1rJpyO©ttffiB£t 
ttO-feJUTtt, Slffly--h«ffil 6<Dm/£teVpass = 1 

ov, 4comj±{i6 v dovxo. 

[0 0 3 0 ] «±OK^^e98e>*^j:ct'3«c, K. D. Suh 
et al. OgS#ffi^SC«CJ:ntf, &<0cfc5&f»Ijft£:»* 

[oo3i]® vtmzo v-+vh 1 o v) t 

fcofcfcf* h««ffi<&««** 0V-Vcc (3. 3V) 
^x^^aMft^ttttt*. MAT. -fe>X7>:7S 20 

[oo32]© £y bmmi£m<Dtpmm&5&£-\B}$&& * 

Vch=Vch<f> + (13/16) [(Vpgm-Vth-Vch<f>) 

+ 1 5 (Vpass-Vth-Vch£)] (1) 
fzfzL. Vch<f> = Vcc- Vths - (2) 

T-^A £tl£o * (IEEE Journal of Sol id-State Circuits, vol.30, N 

[0 0 3 6 ] BltfflWtf- hcDmmzft^&T' 0.1 1(1995)) nT^ii 0 , 

^*)imiiL<D)£&m^m-r:£>V, K. D. Suhet al. 

Vch= [Cins/ (Cins+Cchannel) ] Vwl ■•■ (3) 

0 = [Cins/ (Cins+Cchilftnel) ] — (4) 

[0 0 3 7 ] M> 0©iHO. 8S«T?»*. * 

1 /C ins= 1 /Cono + 1 /C tunnel — (5) 
fc£U Cono : ffiKy- htora^-f > ^;^S«Pb1©$1, VwlttSJffliy- 
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[0 0 3 3 ] JtfSK. D. Suh et al. ICcfc* 

[0 0 3 4 ] f*iT©NANDStJW4$n^i 
ic«S&tr»£tt. B7C0 t 3- t 40)fflP B H:45lt*IW 

t 3 - t 4tc;fc^T, Vpassch Vpgm^irJU 

©»*a*«©L#^«t iv> rau 

NANDlt;WJOit©t^ h7>yX^»NL/; 

[o o 3 s] maim/EE^vcc, /^u-tjuoust^ti* 

Vtlu »tR^r- h<OL#V>ffi€:Vths, *#ii*.«EES: 
Vpgm, tpfflMiZ (*#&^£tit«IE) SrVpasstT 
£ 0 Vpgm£ Vpass£ 0 Vd^^n-eniBSttg© 



C tunnel : b>*)VmU 
T^ASns (B8#I) 



£7*:. Cchannelte, * 
Vch=9. 7V (Vth=-lV) 
Vch= 8 . IV (Vth=+ 1 V) 
tr:l, d<0ffr»Tte, Vcc=3. 3 V. Vth 40 
s= 1 V % 0 = 0. 8, Vpgm=18V. Vpass= 1 0 

v, vth=- i/+ i V(hUfco :o*tti:fe^TH 

Vch<f)=3. 3-1 = 2. 3VT&£o 
[0 0 3 9] _tfECD£^lcao%>T, 16itM©t 

Miisn, u^^fii^- i v\zu^>rzmt. ism 

[0 0 4 0] H9 tr^-f itJK^L^^M^- 



[0 0 3 8] _hfS (1) S^f IT, ir;KDL#^<i 
#-lV©«^t, + 1 V |£^t>TVchSr 

- (6 a) 

- (6 b) 

Vt&S. H#©*ttl. 6V(=9. 7V-8. 1 
V) <hfc9, EI 9 iC^cfc? Id, Vth=+ 1 V(Dm^(D 
JjtfVchtVpgm£<Dmtf±£<. Vth=- lV(Dm& 
KJtttLT* ttJRACO-fcJKDX hUXtt**<»:*c:t 
^b^-5o 0*0. 1E-£)1<D LZ^mtf- 1 V<Z>P#, V 
pgmX h 3 VT*§^t;KDLS^l^ + 

1 V<Z)P#VpgmX h UXH 9 . 9 V 



(8) 
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*aU?NANDS"t;U^JtI*5^TliVpgin 

[0041] a±m^rz. se#E©itiiw^^ 

*6SfiLt*ittLT, T. S. Jung^^ajRWtcSB# 
JESifrTS^a^SfirSLocal Self-Boosting (LSB) 
it£#3gL, VpgmX hUX^(£ig$t t Wc^Tfe;!/ 
ObSl^tf 6rP#^*#ttaS**»T^S (T. S. Jung 
et ah. ISSCC Tech. Dig., p. 32. 1996) . io 
[0 0 4 2] CCDL S B#5$X*3UTW:* S 1 0 Cl^T 

tf2 0V) Sr^A**^ BMRZtltttJMDmVHf—blZ 
mt£-?Z> 2 ^©M»y- MlttVdcp (OV) £-5- A 

So -^nJwn<D»jffliy- Mr«*p B i«ffivpass 

1 IV) ^4^^o ^niCctO. Vdcp^A^-TS 2o 
<0-fc;P h^>vX^Qdl&<fctfQd27^0F F I, NAN 
DS!^I^Jte3 0<B^v*;Mg« 1 . 2, 3 c-^n^n 
tt&Vchl, Vch2, Vch3T>SSft*««) t~#**n 
§ s ^atRNANDSirJl/^Jl343ftS^^^;i/^«l . 20 

S^ramfiVpass (#J*_«1 IV) (CcfcO, -£-<D^** 
J^com&Vchl, Vch3tt. H&Lfc;** — XAtCtfco 

h**wr-5#atRNANDSir;uyuo-t 
;k w% r i j s^ir;uQsic^tt3^*Ji/m^2 <z> 
®{£Vch2*>, atR-b;U©y- MC^*^«ffiVpgm (2 
0V) l:<fc^TSE#E^§t^o L^L, roif'&te 
Bf»-rSir;U h^>v f X^Qdl*5J;^Qd2ttOF F IT 

Rj£L^K. D. Suh et al. 0 . 30 

l^o ZCDfztb. ^**;U««2(D*(iVch2W:, Vpass 
cfc 0 feSS^SlEVpgm (2 0 V) H £o Tffi<B^ir 

3 0tff (VchK Vch3) £DbW.lZ±2<& 
E#EE£fU ftl 0V£T±#T£ (BID. OS 
0, r i j «}$-fe;Ko^r *;um{£<£><^\ ffi©^** 
t>K<tt*a»?Wee#ffi (local self-boos 

r l j fiRft;PQs©fflR(Ot^ h 7 > vX^^O F F 
LT^Sfcft, r l j »}#-b;UQsttVpasslwcfcSJK» 40 
SrSttf, VpgmlCcfc*g|ci#l£O^S:SltS*^T& 

So 

[0043] :tii:iiit, «ffi<aee#fJE;&5£<0«£ 

*ni:»iT, a«wee#EE*5tTtt, hi hc^l 
fcct^ic r i j flssp-tjKD^^^^Wii o vtc^tSo 

1/XteVpgm- Vchl= 2 0-7=1 3 VT**©IC» 50 
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U aiRWSEfME^jSTli* Vpgm- Vch2= 2 0 - 1 
X h UX{i3 v^^fa^nsco-e. INiitRN AN D3!f-fe 

[0 0 4 4] £Z*>&* ^0»lRWee#IE^^i3^ 

Ttt. aiRsnfcNANDs-fe;uwecoseii^iciR 
u ^©.kp&ras^a&s. M$ntNANDSt;i/ 

^iJTti, RjSLfc«k5Hfcfu/ h«tt0 VT*0, lot 
A^tttlti^^^^o 113%, S 1 0 JC*3 I^TASITH Ay 
h&B L 1 £<Dffi\Z&Z>-tM$±TONi£m'eUtftl 

±E<Das?waE#E*iCTtt. ajR-fe;uoH»a)-fc;i, 
hi8B l i coo va*etooT»*i&*a*fffcn5, ua> 

U Bf»t;i/^x > A >7<t s nt y - v 'J O F F 

ffi (itw^x) -r*ntf. t'7hiBLi0o 

(D>t«>, ±BE©a«waa#BE*scTtt, aiRSftfcN 
a N d si-fe t )fiSc co -fe ic us:** €r * fi 1 3 « 

$.^» 

[0 0 4 5] Mtm^rz^LZ^-XlZLT. JWT> * 

[0 0 4 6] [*5BW©SB-«J*«C«^ . ^J^^fS] Jft 
1B(I. «J««3*^<JBl--JB5Sllli»«{* 
I^B^TSo ^^Tti, NANDSEEPROMl:i5lt§ 

[0047] anil *5£w<Dm immmmiz£z>N 

ANDSiE E P R OM©tEW»*St0T*S. & 

(A) , 01 (B) , H2*3j:rJfH3 tRI— T&S<D 
T\ ^n^coi^®^:#BS$n^:^o 

[ 0 0 4 8 ] m 1 3 iC>K"r^ O \Z. AfP«rl>) LTT^TiM 
JRSnfc^^U-t^BHBiy- McttVpgm (t^JAtf 2 

ov) ^fnunL. asisnfc^^EU-fcjucWttr*^* 

(Sv^miEVdcp («Atf4. 5V) ^#x.^>o fit, 
*nH»©IIWy-hiIi:tt, Vpass (^JAtil 1 
V) $:9]jtjnT^o d^TMS^ilttt. T.S.Jung et a 
1. ©aiRWeE#lE*iCTJiVdcp= 0T*^fc©tc» 
L, COj|JS»fi8-CttIE<Z)flimVdcp=4. 5V^EPJUn 



(9) 



ftBHSF 1 0-302488 
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[0 0 4 9] ±.$Z<D<i:o\zmEEmW?Z>Z£{Z£'z>T. 
#StRNANDS-t;i/5!llc45t^Ttt, T.S.Jung et al. 

!62nfc8L Mh7>yX?SG1^0FFL, K. D. 
Suh et al. ©»fc£n*lcaE#ffifl*3Li;*. 

vdcp=4. 5 v*HJinanT^*-fc;w^ n 

il^tfi^f * *;U®{ic£ Dt>fi<ft-6fc»OFFt 
^^Uffifrtt. T.S.Jung etal. 

tHi;< 3t>©^^*;KB«i, 2, 3 (ftifnifi 
vchi, vch2, vcMT^znzmm izftfrtxz m 
1 3. mi 4#bs) , r i j sirr^*^' j-fe^cD^^ 

*;U««Vch2tt. »»T*-feJU*<OF Ftt«T**fc 
#k Vpgm^O 2 0 V$T±#"T UTS 

m 2 i ;i^-r ^>^it^t, cmtc^rtT, vchi* 

cfcO^Vch3ii, Vpass (1 IV) CDtfi*0V^6 1 1 

T, r i j &%f-£)V<D3 1 "r*)l&mfeVch2<Dj5&* Vc 
hl*J;tfVch3J;9 *>iS<ft£o IS*, Vpgm-Vch 
2c7)@{iMt>K. D. Suhet al. WgESffi^Kit^T/hS 

[0 0 5 0] — aS?SnfcNANDM-tr;^JJCfe^ 

[0 0 5 1 ] 013 lC*UTA^Tffl^cirJM;:§#ii 
*Sff5»^ l«y-HSG 1 hiBL 
WZ&WtS'&Zi* ^(^NANDffl-fejUyiJtD^Y^^OTO 

Vdcp> Vch<*> + Vths 
fzfzL. Vch<f> = 2 . 3V, V 
Tftltnafteft^, :n«tO, ~FIS<iiVdcpmin = 3. 

^-T^<t-rn«> T^fiVdcpmin=2 V<hLTfc*fl^ft 

[0 0 5 5] ^11. ±Kfi|Vdcpmaxl30^TlftK-r*. 

[0 0 5 6 ] ft*. rCT*(il61(DtMil^gL 
fcNANDffl-t;U«liB©«***A*. itfJ)$(£><h 
*9. «flg«JE*Vcc, ^^EUir;UOL#t^<lS:Vth, 
iitRy- h6QL^ffi£Vths, »*i£*«J££ Vpgnu 
*IBJ«ti: (»#&*«lt«ffi) SrVpasstLTKWT 

[0 0 5 7] £i\ Vpgm£Vpass££0 V*S*h? * 
Vch ( t ) = Vch* + (0/1 
+ 13 (t 
fcfcU Vch<*) = Vcc- Vths 

[0 0 6 0] ft*, ±IBG> (9) SCTtt. 1 6fi**> 
^'J1rJK£>?*>, Vdcp^BPttl^n^ 2fiOirJUtiy- 
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*:(OS^, T. S.Jung et al. ©»iRWee#EE#5£-C , l5l 
iglcftofcoii, Si iTRWLfc«k5i:, vdcp=0 

OFFU \£y bmB L 1 <D«ffi»*aiR-fe;MC*T£fc> 

a, hi 4ic*-r«k5t3iB«rs#ai*R-fe;n. 2 k 

<Ii0iS^Vdcp=4. 5V«P$lTO^o fto 
io t, »»-fe;Htt. fciiy-7UOFF©tt»l:»# 
&£nT^TfcONtfSg<hftt>, t'ty hiBBL 1 ©0 V 

-tote*. aj?snfc-t;uT«- nwy-htfiv 

pgm= 2 0 V £7* *)Um& Vch= 0 V £ <OH(0«fi[SI 

(2 0V) JC«koTBffa©»#ii*S:ff 
5„ ft*> ■^n£Jin©-feJK©SflfaiHr— Ml^HTIi. V 

pass=i lv^BJUnsntt^*^, fctxy-^uo 
20 [oo5 2i i^T, ±iE^fi»jTtt, mm-tJMDmm 

Lfc*«, S*L^VdcpcoiS«^<D|S:MtcjE^$n'r, 

tc. H*LiWdcpOlBH<DTIB«Vdcpmin*cttf±IB 

ffiVdcpmaxtcoi^TIKWrSo 
[0 0 5 3] £t\ T^MVdcpminicWLTIttB^T^o 
[0 0 5 4 ] «#&<^B$, fc'y h^-hCO "H M ffliJcD®^ 

Vch* (2. 3V) #L#l>tei£5ttt"Ka«T£;fc«> 

ictt. vdcptt, 

30 

- (7) 

ths= IV ••• ( 8 ) 

T^o &>T<DstWT\*. mmitcDtztb. vdcv\*mm\z 

»*Tt>**J:-t«)«|pH4fl»f-C**) o 
[0 0 5 8] Vpgm£Vpass<&fflWffi£-t?D£"r* («P 
40 $ijt = 0) . ft*. Vpgn<hVpass7J«»**fi0)#*ii* 

t = 1 t-r*. i/fc*^t, o<t 

[0 0 5 9 ] B#^iJ t lC*lt^>NANDS-fe;H^CO^^^ 

;K©«ffiVch ( t ) tt, 

4) [ ( t Vpgm- Vth- Vch*) 
Vpass- Vth- Vch*) ] ••• (9) 

- (10) 

so [0 0 6 1 ] MAH Vpgm= 18 V, Vpass= 1 0 



(10) 



*$f*W 1 0-302488 



V, 0 = 0. 8^ 



4 6) /8. 4 5 7 
* (V) (Dm, 
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Vch<f> = 2. 3 (V) =3. 3 (V) * 
Vch ( t) = 8. 4 5 7 t - 0. 

ftoT, ^^KBttftVch (t) te, Vpgnr^ 
VpassO±#II : S£oT±#U, ?^^;i/±®TIPl — Ofil 
£$<£o Lt^U ^CD^^K^m&Vch (t) #Vdc 
p-Vthx (Vthxti^^ffly-KOVth) (C&ofclS 
Pel, ii^-tr^^MKOir^^OF F^^gii^O, Sl^-tr 

Vdcp-Vth=8. 4 5 7 t -0. 

[0 0 6 3 ] mmiZ\Z. #il^-fe;K7)L#tWtVth^a 

t = (Vdcp- 0. 2 Vth- 0. 
#'f#bn&o fzfzL. Vth=Vthx=± 1 V£T£o 
[0 0 6 5] ±E<£> ( 1 3) iZlZ&^T. Vth= + 1 * 

t = (Vdcp- 0. 6 6) /8. 4 5 7 
Vth=- 1 (V) <£f^ 20 

t = (Vdcp- 0. 2 6) /8. 4 5 7 
£&£o *P=4. 
[0 0 6 6 ] ±ffi£> (14a) itCl&^T, #JxJ£Vdc ♦ 

t=tc = 0. 4 5 (Vth= + 1 V) 
£UK>. ~(Dmm t c C::fctt£Vchte, 

Vch (t c) =3. 4 7V 
<hfc*. «Vdcp=4 
[0 0 6 7 ] ±HSO (14b) iSX&^T, #J*_ 

t = t c = 0. 5 0 (Vth=- 1 V) 
tUD, CCD&fM t c ti&tt^Vchte, 30 

Vch ( t c) = 5. 4 9V 

[0068] z.<D&?\z±mm%i t c . f ut)iE>mn t 

<7)S#*{I 1 C0#3¥# (0. 4 5-0. 5) (D&f&T\ S 
^&tlZ>£. 0< t < t c (Dm\Z&E.&J£WWi£te0> 

n. iwj®^co«^Tga#EE$n^o tc<t< 

Vchn=Vch ( 1 ) =Vch (tc) + 
Vchs=Vch ( 1 ) =Vch (tc) + 
m^M. Vdcp=4. 5V(D«§, 

Vchn=7. 5 V (Vth= + 1 V) 
Vchn=9. 5V (Vth=-lV) 
Vchs=10. 7V (Vth=+lV) 
Vchs = 12. 7 V (Vth=- 1 V) 
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*- 1 (V) ftZ>t. (9) 5t£ 
8 Vth+0. 4 6 (V) -(11) 

[0 0 6 2 ] Vch ( t ) = Vdcp- Vthx<0*ft= 

t (11) ^(Cf^At-^xh, 



8 Vth+ 0. 4 6 -(12) 
fig) (D2O(Z)i^i:^^T0^#K^o 

[oo64]±e (12) i*st zmth?z>£. 



(1 3) 



(14a) 



(14 b) 



(1 5) 



5 v<om* 



(16) 



(17) 



8 



40 



jt^b, Vdcprt^^g t c \Z±£< &?K Vdcp^/h 
[0 0 6 9] rcDcfc^tC, t c< t < 1 <7)&fm\Z&^T 

;KD^v^;KZ)#J£o^«Tfeo (19) ^T^^n 

(2 0) 5£T»3n*. 
[0 0 7 0] 



(1 - t c) 
(1 - t c) 



/3 Vpass 
0 Vpgm 



-(19) 
(2 0) 



[0 0 7 1 ] vdcp^*0»*3iit±a)±HI« <«* so t&a, 



••• (2 1a) 

- (2 1 b) 

- (22a) 

- (2 2 b) 

t c - i <oiaflftTa8?wsa»ffi*«eiis*fr 

SEoT, (14a) S, ( 1 4 b) 5£(C&^T 



(11) 



ftBfl 5 ? 1 0-302488 
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t c= 1 SrttA-f 



Vdcpmax=9. IV (Vth= 
Vdcpmax=8. 7 V (Vth= 

(t c = l) Vdcp<7)±Kfi (g*<S) Vdcpmaxll 
ffiS-TS- Vdcpmaxl4, ±.U<D (23a) ^ (2 3 
b) tt^OMtWBTSfc* 8. 7Vtft* 

2. 0V<Vdcp<8. 7V 

<!:&*. 

[0 0 7 3] Vdcprt*3. 5 V, 4. 5 V, 6 

V, 8 VC04ffiOCO^^iC^V^T, t **0a>£> 1 (D8SH 

<b&, -t-n-enai 6-ai 9tc^-r 0 

[0 0 7 4] &*5, 0 1 6-0 1 9 tplZ&ttZtf^yG) 
8tttll4t£^U IKttttVpgm, Vpass. Vch (Vchs^ 
Vchn) ^^to Vchs (+1) 14, Vth= 1 VCDP#(DiI 
lRizjuc&^**;i'<B*ffi*^u vchs (-1) t4, vt 
h=- i vofirOSSi-feJI/O^i'^JKOttficSr^T- * 
fc, Vchn (+1) 14, Vth= 1 va)«r©#»iR-fcJP0> 
?**;U©«ffi*SU Vchn (-1) 14, Vth=- 1 
vcoP#co#S^ir;l/CD5 1 ^^;Uc7)^{4^^'ro t c (- 
1) 14, Vth=- 1 VOI^tf)ga#J£<hiItRfftg£#J£ 
£<£«0#fc£l$ayS:^U tc (+1) 14, Vth= + 

[0 0 7 5 ] 01 6—0 1 9frZ>ftfr2><£olZ. Vdcp 
= 3. 5 V(D«-& (0 1 6) 43«ktJCVdcp=4. 5V(^ 
m& (0 17) Id&HTte, Vth**- lVt+lV©^ 
-ttivm^h. a*WSS#ffi«ffiVchs««l»-^lR-t^ 

HttT^* Q fc£U Vdcprt*fc#<tefttftt*K£a 

II, Vdcp=8 Vlc*StJ6A:esaS#ffi^^L^e 

ttlGHI4» 3V^Vdcp^6Vt^^)c!:fx.^ 0 
[0 0 7 7] ±EOKWA^«5^ftct'5lC, C<Dmt& 

±iC Lfc i 5 &jg«J&«© VdcpSrHiftir a - t IC£ 
oTt>> tfy hlfcBL l©«(8[0Vft»KSnfc-fc^O 

5=-^*;u»«cfiA*^ tj^-c*, fHWY- hco®{4Vpg 

[0 0 7 8 ] &4o> ±IEa)KW^6W6a^J:5«C, % 
l*Jfi»ffi03fl*S:»-2>fc«)Ht4, r o J 
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+ 1 V) - (2 3 a) 

-IV) - (2 3 a) 

^ttEEfiiVpassck 0 fcft^lt&oTl^CtW 

[0 0 7 2 ] tUicolg*, Vdcp<7)®0t#5316±<Z)IE 
Bt4, 

»■ (2 4) 

5, try h»ffl<D-fejuo>*A**ii-rntf±i^ in%, v 
(7)S#^<^f4^^:$n^o ffiot, mimmwm<D$£M 
#s^R-fe^ i tio^vdcp^aisnL, v-xfl!i(c«»f 

a#iitR-fe;l^2 (Ct4 0 V*9ljDDTScfc'5JC«jB£LTfect 
V — ^«l©#»«-fc;U2lw. Vdcp*^(DiE 

[0 0 7 9] ^IC, 0 2 2*#BHUT, *5£^(D!g2§Jg 

20 c(7)*ig^si{4mEEo^jffli^-r ^ > 

[0 0 8 0 ] 5tf, t 0- t 1 OjWPp'JlCiS^TigS? h ^ 

>yx^SGiwy-hiE^3. 3Vi:n c cmr 

(Vchl, Vch2, Vch3) (4*9 2 V IC 3;T5fc«S tl^> 0 
t 1 — t 2 <7)WPbHc431^T. Vpgm, Vpass, VdcpcoH 
fiS0V*^4. 5 Vt;:£-t?i:#£i*£. Cni:il3> 
8fi<D*^Uiz^<BfHffly-- K£TtC4. 5 V^EPUp^ 

-5. t 2£tl»lC43^Tl4, Vpass£4. 5V*&11V 
Vpgm£:4. 5V^b2 0V^±#^t^)o ini: 
<£D, r 1 j mm-tJKD^v^frVchlte 1 0 ViC& 

a. cn«4 1 2««©^-f a>yjc*5t^T> r i j 
ir ;nc»«r a * * 'J ir;n4, WW Y- h KUnfe* WE 
(Vdcp=4. 5V) ct0fcS5#JIbfcft*Jmi 
G>#a*H < & 0 . OFFttid:ft5^6T*S. 
<D^\^)Vm<Dm^L (VchK Vch3) fe7VSt±#t 

40 2 ocomep^^fpiUT^ao -toe*, mi^mi&m 

[oo8i] mtRzntzN and m-t)imT*(DW 
#a*i:-9^Tt), mimfi«ffi"Ci«^Lfc<7)t|sia 

M> y>yj±\Zfi -5di:#T#*. 

[0 0 8 2 ] ^ 3**6^98^0 2 3fcMRLTtt 

a^T^o ClCDmS^ffit), iE^jai^'f a >Y#±IE 

50 [0 0 8 3 ] t 1 — t 2 ©aSHTVpgiiL Vpass, Vdcp 
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chh Vch2, Vch3tt7 V$T±#T*. t2(DP$,#JC 
&(^T, Vdcp<0** 7 V*>6 4. 5V(CTW\ r 1 j 

M :\ i: FS ii iT £ ■ L-V I- r 5' : 7. i' G.-F -H. 

t 2 lltSHTVpgmS: 1 1V*^2 0 VtC±#£ 

#lKNANDitJl/J!ll:*» 

[0 0 8 5] ^fC, 0 2 4S:*BBUT*4*Jfi»JB*Bl 
a^T^o £©*lfi»tSt>. «ffi©«W*-f 5>y**±IE 
*1 i*»aiffKltt«l* 

[0 0 8 6] t 0 - t 1 (DjWfHlCfc^T* h S 

G l<D«fi*VccJ:OfeK^«fi[ (Vcc+ VthsJ^-t, 
«*tf4. 5V) ICT^o :©*SBl«y-hSGl 
lCJ:3LSl>«*%**&<. tf^ hiBL 1 COSfi^V 
CCfc(DT% Z.CDN ANDS-fe;^Jo?--v*;u8B«cttvcc 

(0»Jit«3. 3 V) **£to*. 

[0 0 8 7] t 1 - t 2*©»IIB«C45l^T, Vpgm£ 0 V 
j&*SiB«JE (#JAte*2 0V) tc_htf> VpassSrO va>6 
11VI£±H\ Vdcp€:0V^e>4. 5VlC_hlf^>o C 
ntCcfcO, VchlchVch3te7 V. *fcVch2tt 1 0 V£ 

h7>yX^l:«t5LS^iS^ («Atfl. OV) $ 
&<U VchK Vch2, Vch3(O«H^i:0iS<'r^- 

[0 0 8 8 ] t 2- t 3©WPJHC*l^T* COmt&Mm 
V\$mR¥—hSG KDMtiL&A. 5V^b3. 3VC 

C©fflraiw*3l^T. ^^EUir^K^^r^^SBVchl, Vc 
h2, Vch3<^me^mi-m3*Jfi^o«^«i:0 5 bi9i 

try ne^<tu-^«8E^8En. ^^*;usso«fi[**T 

[0 0 8 91 B25H *38^<7)*5||»»»^4$lta 

Tt>. »4**»tttBli;<, t 0- t 1 ©»fWlw*3l> 
T, «#iy-hSGl©«ffi*Vcc«fcOt>*^«tt (V 
cc + VthsEU:. M*tf4. 5V) icTSo fifoT. S 
Siy— hSG 1 IC±*L#l^«*** f 3te<, t'7h8B 
L 1 COm^^Vcc^CDT, :0N AND^irJl/^Jc7)^"V 

^;ua${-tivcc («Atf3. 3V) *«Ebs. 
[0 0 9 0] t 1- t 2<Dmffl\Z&^T\*. SGI com 
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{££4. 5V-3. 3VlCTtf^>o ^ODSdate* 

[0 0 9 1 ] t 2 - t 3 co^Psli^^T, Vpgm^OV 

llVKitf, Vdcp£0 V*>64. 5V\Z±ifZ> 0 d 
niC e fc0> VchltVch3tt7 VII±#L, £fcVch2te 
l 0 V*i68iL*W^«Jc*T?±#-r*. ^<^*Sm, SIR 

io [0092] &*3, a±o*«»j8T«, iStR^nfc^ 
^ u ± )v t mt£? % — o ^ u -t <t) fsin » u t 

t>, -5-n6<D»Iffliy- h«ffi«CVpassJ:0 fcfitWdcp 

«;Ltf, — *«wttVdcp€rHlUPb. flil^tl^Vpas 
sSrBianL/Tfecfc^. fib. Vpgm^Mffly- hmffi«c:Hi 
20 jpStlfc r 1 j ftjf-feJKD^^^JK^^Srffi^^^^JP 
««J:0t>*<eB#JBEa*-6«jft*6. z:ocoKS-tr 

!PLTOFFtt!BtT4©**«F*Ut^ 
[0 0 9 3 ] ttfi, ±»L&*5BW©*-«jfll«C*^< 

[0 0 9 4] tt*tHLWM::*5t>T«, ±f2mj£Vdcp 

^> aiRsnfeNANDS^^u-fe^j^asjsnfc^ 
-vijoNc/tutj^y-vuoF FcD^^»j-fe;u 

[0 0 9 5 ] ^fc> ±E*ffiVdcp*SiE«flEt|p|i;* 

Eicit^i^o z.<Dm£. niEvdcvt i,t mtzum 

[0 0 9 6] iitR-fe^K^MBKcfe^BHS-fe^cD— 

ft-feJKDy- 0VT't>4. 5 V (=Vdcp) 

T&£<, SfeVdcp^OiE^ffiTftoTfeit^. 
»JR N A N D ± )U?Wl T 0 V S BSSt ;U & ii U T 8 tR-fe 

[0097] [*5E^<D»-«^t**t5< mmmm] S A 
iz. *ftw<Dm~m&iz&^<&6~n7&t&j&m&m 

50 B^-f£o d^Tii. NANDSEEPROMI:J3tt5ffl 
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[0098] 026, 0 2 7 43<trjC0 2 8 14, #5S9i<B 
S6^J6»ffilCct£N ANDSJE E P R OMO«ffi*»J9J 

K^T#S8LfcHl (A) , Bl (B) , 02:fcc£tf0 

[0 0 9 9] i26 icg^f cfc5lc, ^SiB^-r^# 

tfy h*BL 1 ICI43. 3 V U *nEJm©#B 
tRfy hiBL 2IC14 0 VSrEPiDt**. 
[0 10 0] jfc-f. tyUIBLl tCigttSftfcNAN 

t. ^a^-tr^-e©^— ^««f(co^T»iwt* 02 

7 CD t 1 ©JHBltCJSHT, 02 7 \Z^-?£v\Z. WtRf 
-hSGlRya»y-hCGl-CG8S:Vcc (#JA 
«3. 3V) i^'Jft-vt^c — XtRy-hS 
G2^ttOVftBHPUT, SS?h^>> ? X^SG 2£rO 
FF^itT43<o dE>»t* 02 7 tw, 
JI/ffl5<&«&VCHM4Vcc- Vths ( VthsttSlR h 5 >v 
X^^L^^lTlVgg) , g|l*>, 3. 3-1=2. 
3V<h&0, IRy-hSG2tfOFFlT^5©T, 

[0101] t 2 (DfflfSllZ&^T * 02 6lC^ 

Tct^tc, a«-t;p©i«i»y-hCG6(ctt- i ove 

BHWU *a«-t;KDfBHiy- KG 1 -G 5, G7-G 

8 tcte + i o v^BUraf^o c<dss, iBSiiE-iov 

wwy- NCttlfe* 1 0 VCDmBEtC^toT, 2^<03 L * 

[0102] crniCct a«snfc-t^ofwwy— h 

^-10VT, V— X * KU-f >(£>'>&< £t> — ^^9 

WL$:±c2ik2><Dtz-t-#u* 1 9 v <£>mm^ftuu£ n 
*. K^t, »iiy-M[«ic»«anT^** : Ff4, 
h>*;u«sitbT»*y-h««^6*m$n*. * 

tf, -2V) icfco, ;-vijoN(Dtti(:^Tf 

[0 10 3] -3k #»«-feJUTI4, tt»y-h0)«ffi 
^'+10VT\ ^*JKD^{3:te + 9 VT&3fc#K y 
- ht*«t©IB«Cl4«ttft*«+ 1 VlWfebft^ 
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[0 10 4] ^C> Zl^NANDffl-feJU^JtCDPBlT, -t 
OWlWy- h«ffi**W"r-5ffi<Z)NANDffl-fc^^JtC*3 

[0 10 5] H2 6lCSLfc±5t:, fc'7H«BL2S 
0V£U 2M?y-hSG KB*ffi€:Vcc=3. 3V, 
±T(D«SWy-hS:3. 3 VClfcS^, 0 2 8 <D t 1 

cdwPbTic, ^^^;ugBco«(i«4t*^T0 vizuz> 0 02 

8(7) t 2(B»lRaiC*3^Tl4. 02 6 IC^Lfcct^lZ. fftl 

10 »y-hcG6jr*H**ffi- 1 ov€rHJan-r*<t*Jc, 

*Oi0fiiay-hCGl-CG5, CG7-CG8C 
li+1 OV^^A^o ^niCctO, iijR^nfcNAND 

SHr;ujy<fcBHiiL T«*«ffi*<iaiiiy-h««ic9iinsn 
«t5iz, ft^juwii^oinaiy- h c g 6 ti«y 

-hSG 1 «IB©?-^*;HB« 1 *(«fi:vcHNiTS3n 

«my-hCG6ta«?y-hsG20)fH 

<D^**JMH«2 («fl[VCHN2T^Sns««) 
SJ^n^o l«y-hSG1^0NLTV^6, FU 
20 -f >fflj<B^**JUS« 1 ttty h^B L 2 *1T 
*3 0, 02 BlZ^Vfz^olZ. *©*ffiVCHNH4#IC0 
y— xfflo^r *;MS«2 14* 02 6 
©IRy- h S G 2 O F F LT^*^ 6, ^comfiV 
CHN214#itttt»itt*. *Ofc», #»«"feJKDfRI«iy 
-hlIC!)ffi^+ 1 0 VlCft^fc^T, 0 2 8 (C^ 
LfcckiH, ^*JU^2 CD^&VCHN2140- 5 V 
(«Atf, 3V) l:STSS#Et^o *<Z)te*, 
NANDSirJl/^lTtt, C G 1 - C G 5 V>W&»?- b £ 
^vZ'Jl'fflCDm&mZ 1 0 V, CG 7-CG 8CD»Jffliy 

30 — hi^**;piH©«{Mett7 v\zuz> 0 z<D&oun 
(4Mx^, a-m^iH*«fias«iar*iso- «ffi*flui 

£S«0)PaTh>*;U«»4ffin&^. — ^**)\> 

U ^<Di^gST'CDm{4^(4, 10VSfcH13Vt*5 
^b, ii^CD^*^P B 1*ffl^^E0, H>*;i/«8fEttSE 
tl^^ p StoT, ^(ONANDS"fe;^JTf4. 

40 [0 10 6] ±IEOct5i:, c<DHJBJgffiTf4, 

iHiofc«i>{3^$nfc-fe;Ko»j»y— htw- i o vcd 

m&ZftVmL, R-dK. D. Suh et al. (7)SE#ffi^iC€rfiJ 

a«?$nfc-fcjuo)ft!i»y-h««tv-x • kh 
><hcop B iic. T-p&mttztz&iz-bftuniz&mz. 

Tl^. Hlt>, Mfliy- hSStNANDStJ^IOf 
<3D«JE©«»«I»4. M-Sr<7)m/±^0 V^-T^S^lctt:^ 
50 va.iH*0«^iri4. IWWy- h S 0 
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vicLT^afc*. P0x.)im\z[$2 o vw^mji^En 

3rt*<#gri s &oft-£<hiti|&£n;£^. C5lT. i« 

N AN D IEEF.RO M-l tfSi&T * h !- •: *^..? : 1 

fb43«t # ^ -v y-y-r x<DtS'h eacsr * z. t. **t # * . 

HlC. ii5ttE£<£fflLft<T£rtf©T. <f :l£^4 : kl^i]±-f 
*. 

[0 10 7] ft*. &±<Dm.W-C\-i. MRZntz—DO 
Jl^JlCOt^TODfc*-;/ h^!BL5|T3. 3 VlCftltf, 

^ne.oNANDatwjotTCJjuT. ii^anfc 
any- Mc»«*nfc-fe;nfe— «flfi*-r*^t. en 

ft -So 

[oio8] m2 9 &&f®i,Tf% 7 mmmmzwi 
[0109] zwrnmrnmizjititf. p^asrom&* 

0 Vict" *-<h;<>*Ti**;fcs6. MO S (hISSWN^ 

b?>-JX9 izWIWZ, NANDS/tUt;!'? 
U-f £fc;i£>p$!g«g*£l;:j&J5£T#*. ftoT. 02 
l:^$n5NANDiEEPROMffl<t3f:> /^E'J-fe 

£ Jgfig-r -5 * <d n £ i jug * «fc u p x )vm * 
fifc-r* i &M#ft<ftD. yn-trXlS^ffiBSft-r-S^i 

[0 110] ft*>. *56^{i±^©fi-jlSfi©»^lCfE^ 
$n*=b©-t?ttft< . ^oiiroiifl^fjglT* 

[0111] 

ICtntf. #SiRtfy h*K»8T*NANDS!-fc;U5U 

icisi^T, h«stc»^ii*ii5mjx* 5 ^un$ti 
«e>. m&&frv$izfrfrz>z h u-x#e«£*i*<, — 

N A N DSi-fe>l^'Jf*9C0lx.*CD p< U ir)HCx- ^ 

ft<. «att€:|Rl±*-&*c:t*«T?#«. 
[0 1 12] 3»fc. *«W©fB=«.*UcJ:ntf. 

fcft*«<fc5ftiesiy££^*<i^rt i ft(^«e>. 

gS©&ft*te«-r*w£#iiJ1!fe£fc*. II:. h7>y 
X^£iS5WJx^T*<.&g#ft^Jt*6. raja© !?&©£#* 
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T"#. ^g£0<Dft±t,»H#-r#*. 
[0®<B|ffil|iftS»9!] 

[0 1] NANDlEEPROMffl^^iJtMilJ^f 

■ ¥-mmTs*'7-- scraps, 
[02] 01 (a) (Di\-\m\zfez>Mffim. 
[03] 01 (a) <D\u-mmz?Aommmo 

[04] ftSfeONANDSiEEPROMK&ttSM^Ui 

0. 

io [0 5] *^y-fe;u©UHB*i r i j xte r o j roi^ 

<D. -fe)Uh5>> ! X^(75L#lMI5r^-r0. 

[06] ge#ffi#ai::*Stt*»*&**8;*ii**-Bl9i 
0. 

[0 7] ie#JEE#5£T©»*&*fc*S»t*«ffilHW© 

[08] **y*JUh5>^X*©«ffi«{!M3j;tf*« 

[09] 06 (C) ptti&BlZi$\,*T&nmiZiM)*2>n 
&£^T0. 

20 [010] »#waa#i£:£ic»::*3»t*»s>&*:&te«:: 
[011] as?wae#ffi*sc.icft^>T. s^&*b#<d 
0. 

[0 12] §e#)E^ic*5^T, it^wrosii 
iz wtia £ n * n& 1 9- x * )vm & t <n r$ <n m & z * -r 
0. 

[013] *»w<osfcAsnfc»j?w»*a*^rsc»c* 
w-*. «£&*ifs©®ffifaffli£3r;t-0. 
30 [0 1 4] *^BjcDK^an^jis?ws#^^^;ic* 

[01 5] N AND SU^'J-feJH*? W^-^ ^JK^^<S_h 
#i8#F B 1i:OM^^^-r0o 

[01 6] 01 SW^lC^Sn^^-^co— gB£^7 
fbLft0. 

[01 7] 01 5 <Dmz^ZrLZ,y : --5><D 

it l tern. 

[01 8] 01 5Cil:*Stllif-^0- gPSr^^^ 
Ibb/t0„ 

40 [0 l 9 ] 0 1 Snmz^Zn&'r — 5 7 

[02 0] *»W0DSBl*i6»!6o*»«lw*»t*, 0 
1 4 £[Q4X<BK91BI. 

[02 1] *»woBkfisnfca«iw»#ii**ic»rJ3 

[02 2] *^B^(DK^atXfciM«?WS^^^^5C(C*5 

[02 3] #^©&&$nfciMtRW§£&<^:£5£i::i5 

50 [02 4] *^BJ(D^^anfcjMtRWS€^*^^IC*5 
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